The PDF file includes: Table S1 . Flow rate for cell loading and phase exchange. Table S2 . Primer sequences. Table S3 . Small molecules for the inhibition of molecular pathways regulating hMSC behavior; the concentrations used in this study are adapted from (59, 60) . Table S4 . Statistical tests and P values. Fig. S1 . Characterization of the hMSC population. 
Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/6/10/eaaw7853/DC1) Movie S1 (.avi format). Time lapse of MB formation. Movie S2 (.avi format). Morphology of MB in 3D. Movie S3 (.avi format). Representative z stack (from the bottom to the median plan of the MBs) acquired using a spinning disc confocal microcopy showing the distribution of de CD146 dim (Vibrant Dil, green) and CD146 bright (Vibrant DiO, red) within MBs. ANOVA, parametric posthoc procedure with Sidak's correction 1 vs 2: p = 1.0000; 2 vs 3: p = 1.0000; 3 vs 4: p = 0.0002; 4 vs 5: p < 1e-4; 5 vs 6: p < 1e-4; 6 vs 7: p < 1e-4; 7 vs 8: p < 1e-4; *v 9: p = 1.0000; 9 vs 10: p < 1e-4 Supplementary Fig. 4A Independent sample values, known reference
One-sample sign test DMSO: p = 1.0000; Secondary: p < 1e-4
Supplementary Fig. 7 Independent sample values, known reference Onesample t-test QNZ: p = 0.8707; DAPT: p = 0.8133; Y27: p = 0.2687; CytoD: p = 0.1544 The position of each cell in the MB is described by assigning a cell layer number (A, each color represents a cell layer, layer number 1 being the outermost cell layer) or by computing its normalized distance to the MB center r / R (B, r is the distance between the cell center and the MB center and R is the equivalent radius of the MB). (C-D) Evolution of the normalized cellular COX-2 signal with the cell layer number (C) and the normalized distance to the MB center (D). Black circles and errors bars represent respectively the mean normalized COX-2 signal and the standard deviation of the data. N chips = 13; n MBs = 2,936; n cells = 159,596. The layer analysis gives a much clearer trend with a higher COX-2 signal in the layers close to the MB edge, as can be seen in Fig. 5 .D-E. The uncertainty of the cell center determination and the fact that two cells of a not perfectly round MB can have different r / R values even if they belong to the same concentric layer explain why the cell layer assignment is a more accurate determination of the cell location in the MB. ***: p < 0.001; N.S.: non significant. Evolution of the intra-MB fluorescent signal with control conditions. (A) Normalized mean RUNX-2 with the cell layer number, (B) Normalized mean COX-2 with the cell layer number for MBs having different sizes (N chips = 13; blue, diameter < 110 m, n MBs = 298, n cells = 9,282; purple, 145 m< diameter < 165 m, n MBs = 620, n cells = 42,469; red, diameter > 175 m, n MBs = 295, n cells = 26,251) in control conditions. (C) Normalized mean COX-2 (C, N chips = 13, n MBs = 2,936, n cells = 159,596), (D) Normalized mean VEGF-A (N chips = 3, n MBs = 413), cadherin (E, with methanol fixation, N chips = 3, n MBs = 405, n cells = 24,185; F, with PFA fixation, N chips = 3, n MBs = 649, n cells = 47,254) and actin (G, N chips = 3, n MBs = 421, n cells = 23,970) signals with the cell layer number. Each color represents the mean behavior for one chip. (H-K) Evolution of the normalized mean COX-2 signal with the cell layer number depending on the inhibitor: QNZ (H, N chips = 6, n MBs = 1,215, n cells = 117,443), DAPT (I, N chips = 3, n MBs = 658, n cells = 37,165), Y27 (J, N chips = 4, n MBs = 709, n cells = 45,839) or CytoD (K, N chips = 3, n MBs = 458, n cells = 28,981). Each color represents the mean behavior for one chip. The black lines represent the mean of the single chips. All the images were acquired using a widefield microscope 
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